Abstract-This Special Issue contains a collection of outstanding papers covering several applications of machine learning in optical communications and networking, including: resource management in elastic optical networks, datacenters and ROADM-based networks; noise and signalquality estimation; and traffic prediction. We provide a brief overview of the current state of machine learning in optical networks, followed by a categorization of the eleven papers in this special issue.
There is a range of applications in optical networks that can take advantage of ML. For example, recent studies have shown how ML may enable pro-active and autonomous virtual topology reconfiguration based on network state, or may provide rapid and accurate estimation of the quality of transmission of a new connection. In general, several benefits, deriving from the automation of network management tasks traditionally performed with human intervention, have been already demonstrated.
Consequently, it was appropriate for JOCN to solicit papers for this special issue on ML to stimulate a more thorough assessment of these benefits. The call for papers attracted manuscripts with topics ranging from pure physical-layer analysis to network optimization. Some of the contributions present a clear industrial footprint, while others explore more theoretic aspects, enriching the special issue with a nice blend of perspectives.
The issue includes three invited papers. One is a tutorial ("Machine Learning for Network Automation: Overview, Architecture, and Applications") that provides a comprehensive introduction to the field. Two others are invited contributions from industry, shedding light on traffic prediction and optical-path performance prediction ("Two Use Cases of Machine Learning for SDN-Enabled IP/Optical Networks: Traffic Matrix Prediction and Optical Path Performance Prediction"), and on anomaly detection in the optical layer ("Using Machine Learning in Communication Networks").
The purpose of the special issue is to stimulate discussion on possible new and unexplored applications of ML, and indeed most of the accepted contributed papers cover completely novel fields of application, opening new and interesting fields of research. Three of them describe the application of ML for cognitive resource management in various domains such as intra-and inter-datacenter networks ("Machine Learning-Based Prediction for Resource (Re)allocation in Optical Data Center Networks" and "Deep-Learning-Assisted Network Orchestration for On-Demand and Cost-Effective vNF Service Chaining in Inter-DC Elastic Optical Networks," respectively), and ROADM systems ("Deep-Neural-Network-Based Wavelength Selection and Switching in ROADM Systems"). One paper explores energy conservation ("Using Machine Learning to Balance Energy Cost and Emissions in Optical Networks"). Three papers address improving the estimation of critical physical-layer parameters ("Machine Learning Based Linear and Nonlinear Noise Estimation", "Simple Learning Method to Guarantee Operational Range of Optical Monitors" and "Machine Learning Models for Estimating Quality of Transmission in DWDM Networks"). Additionally, the application of ML to next-generation optical access systems is presented in one paper ("Auto-Tuning PID Distributed Power Control for Next Generation Passive Optical Networks"). 
